Research Article 



DOI: 10.5505/tjh.2012. 02418 



Rare Coagulation Disorders: A Retrospective 
Analysis of 156 Patients in Turkey 

Nadir Koagulasyon Bozukluklari: TiXrkiye'deki 156 Olgunun 
Retrospektif tncelenmesi 

Tung Fi§gm\ Can Balkan^, Tiraje Celkan^, Yurdanur Kiling"^, Meral Tiirker^, Qetin Timur^, 
Tiirkiz GiirseF, Emin Kurekgi^, Feride Duru\ Alphan Kiipesiz^, Lale Olcay^", 
§ebnem Yilmaz^\ Unsal Ozgen^^, Ay§egul Uniivar^^, Hale Oren^\ Kaan Kavakli^ 

^Ondokuz Mayis University, School of Medicine, Department of Pediatric Hematology, Samsun, Turkey 
^Ege University, School of Medicine, Department of Pediatric Hematology, Izmir, Turkey 

Istanbul University, Cerrahpa^a School of Medicine, Department of Pediatric Hematology and Oncology, Istanbul, Turkey 

''Qukurova University, School of Medicine, Department of Pediatric Hematology, Adana, Turkey 

^Tepecik Research and Education Hospital, Department of Pediatric Hematology, Izmir, Turkey 

''Gdztepe Training and Research Hospital, Department of Pediatric Hematology, Istanbul, Turkey 

'Gazi University, School of Medicine, Department of Pediatric Hematology, Ankara, Turkey 

"GiXlhane Military Medical Academy, Department of Pediatric Hematology, Ankara, Turkey 

^Akdeniz University, School of Medicine, Department of Pediatric Hematology, Antalya, Turkey 

'°Dr. Abdurahman Yurtarslan Oncology Training and Research Hospital, Department of Pediatric Hematology, Ankara, Turkey 
"Dokuz EyliXl University, School of Medicine, Department of Pediatric Hematology, Izmir, Turkey 
^HndniX University, School of Medicine, Department of Pediatric Hematology, Malatya, Turkey 

"Istanbul University, Istanbul School of Medicine, Department of Pediatric Hematology and Oncology, Istanbul, Turkey 



Abstract 

Objective: To retrospectively evaluate the clinical findings, laboratory data, management, and outcome in a group of 
Turkish children diagnosed with rare coagulation deficiencies (RCDs) between January 1999 and June 2009. 

Material and Methods: The Turkish Society of Pediatric Hematology-Hemophilia-Thrombosis-Hemostasis 
subcommittee designed a Microsoft Excel-based questionnaire for standardized data collection and sent it to participating 
institutions. 

Results: in total, 156 patients from 12 pediatric referral centers were included in the study. The cost common RCDs 
were as follows: FVIl (n = 53 [34%]), FV (n = 24 [15.4%]), and FX (n = 23 [14.7%]) deficiency. The most common initial 
finding in the patients was epistaxis, followed by ecchymosis, and gingival bleeding. 

Conclusion: Initial symptoms were mucosal bleeding, and fresh frozen plasma (FFP) and tranexamic acid were 
the most commonly used treatments. We think that prophylactic treatment used for hemophilia patients should be 
considered as an initial therapeutic option for patients with rare factor deficiencies and a severe clinical course, and for 
those with a factor deficiency that can lead to severe bleeding. 

Key Words: Rare coagulation deficiencies. Clinical findings. Laboratory data 



Address for Correspondence: Tun? FI§GIN, M.D., 

Ondokuz Mayis Universitesi, Tip Fakultesi, Qocuk Hematoloji Bilim Dali, 55139 Kurupelit, Samsun, Turkey 
Phone: +90 362 312 19 19/3658 E-mail: fisgint@yahoo.com 

Received/Gelij tarihi : August 20, 2010 
Accepted/Kabul tarihi : January 12, 2011 



48 



TurkJ Hematol 2012; 29: 48-54 



Fijgin T, et al: Rare Factor Deficiency 



Ozet 

Ama^: Tiirkiye'de son 10 yilda nadir koagiilasyon eksikligi olan ^ocuklarin klinik bulgulari, laboratuvar degerleri ve 
tedavilerini geriye yonelik olarak degerlendirdik. 

Gere? ve Yontemler: Tiirk Pediatrik Hematoloji Dernegi, Tromboz-Hemostaz-Hemofili Alt Komitesi tarafindan 
standardize edilmi§ excel sorgulama dosyalari her merkeze gonderilerek yanit veren merkezlerin verileri toplandi. 

Bulgular: Oniki ^ocuk hematoloji merkezinden toplam 156 hasta bu ?ali§maya alindi. ^ali^mamizda en sik goriilen 
nadir koagulasyon bozukluklari FVII (n: 53 olgu, %34), FV (n: 24 olgu, %15.4), FX (n: 23 olgu, %14.7) olarak dagdim 
gosterdi. Turn nadir koagulasyon bozukluklari i^inde en sik goriilen ba^langi^ semptomlari sirasi ile burun kanamasi, 
ekimoz ve di§ eti kanamasiydi. 

Sonu^: Mukozal kanamalar ilk semptomlari olu§tururken, halen en sik kuUanilan tedavi se^enekleri ise taze donmu§ 
plazma ve treneksamik asitti. Agir klinik semptomlari olan ve §iddetli kanamaya neden olabilecek nadir koagiilasyon 
bozukluklarinin erken donemlerinde de hemofili hastalarinda kuUandigimiz proflaktik tedavinin dii^iiniilmesi 
gerektigini oneriyoruz. 

Anahtar Sozciikler: Nadir koagiilasyon bozukluklari, Klinik ve laboratuvar veriler 



Introduction 

Rare coagulation deficiencies (RCDs) of childhood are 
commonly inherited in an autosomal recessive pattern, 
and include factor I (FI), FII, FV, FVII, FX, and FXIII defi- 
ciency [1,2]. RCDs, as the term implies, are rarely encoun- 
tered. A prevalence as high as 1/20,000 was reported in 
populations with consanguineous marriage; however, the 
estimated prevalence of RCDs is 1/500,000-1/2,000,000 
[1,2]. Although most RCD patients are asymptomatic, 
patients present with bruising, and mucosal and dermal 
bleeding, such as ecchymosis, epistaxis, gingival bleed- 
ing, and menorrhagia [1-5]. In addition, hemarthrosis, 
hematoma, and central nervous system bleeding may be 
seen [2,3] . The frequency and severity of bleeding in RCD 
patients vary, and are related to the type and level of fac- 
tor deficiency. While intracerebral hemorrhagia may be 
mostly seen in FX and FXIII, afibrinogenemia, and FVII 
deficiency, musculoskeletal bleeding (hemarthrosis and 
hematoma) more frequently occurs in afibrinogenemia, 
and FX, FXI, and FXIII deficiency [2,6-8]. 

There are 2 treatment options for RCDs — on demand 
and prophylactic. On demand treatment is usually admin- 
istered to RCD patients by hematologists because of the 
rare symptoms of bleeding, and generally includes fresh 
frozen plasma (FFP), epsilon-aminocaproic acid (EACA), 
tranexamic acid, cryoprecipitate, activated or non-acti- 
vated prothrombin complex concentrates (aPCC and 
FCC, respectively), and recombinant factor Vila [1-10]. 
Treatment strategies for RCDs are largely based on the 
severity and localization of bleeding. Interestingly, EACA 
or tranexamic acid treatment alone controlled the bleeding 
in almost 33% of patients with RCDs [1,2]. As such, the 



present study aimed to retrospectively evaluate the clini- 
cal findings, laboratory data, management, and outcome 
in 156 Turkish children diagnosed with RCDs during a 
10-year period. 

Material and Methods 

We retrospectively analyzed initial clinical and labora- 
tory findings, management, and outcome data for 156 chil- 
dren with RCDs obtained from 12 pediatric referral centers 
in Turkey. The Turkish Society of Pediatric Hematology 
Hemophilia - Thrombosis - Hemostasis subcommittee 
designed a Microsoft Excel-based questionnaire for stan- 
dardized data collection and sent it to the participating 
institutions. Ethics Committee approved the study. 

All children were diagnosed with an RCD between 
January 1999 and June 2009. RCDs were diagnosed based 
on bleeding history, and prolonged prothrombin time 
(PT) and/or activated partial thromboplastin time (APTT) 
and low coagulation factor level (FVII, FV, FX, FXIII, and 
FXI <40%, and FI <100 mg dD^) [1-4]. Unfortunately, 
genetic diagnosis could have been performed in very lim- 
ited patients. 

Patient age, medical history, clinical findings, labora- 
tory data (factors levels), treatment, and prognosis were 
recorded. Demographic, laboratory, and clinical data were 
analyzed using descriptive statistics. Patients with the 3 
most common RCDs were grouped, as follows, to com- 
pare their clinical and laboratory findings: group 1 (FVII 
deficiency), group 2 (FV deficiency), and group 3 (FX 
deficiency). Group results were compared using student's 
t test and the Mann- Whitney U test. The level of statisti- 
cal significance was set at P < 0.05. Statistical analysis was 
performed using SPSS v. 13.0. 
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Table 2: Comparison of the 3 Most Common RCDs (FVII, FV, and FX Deficiency) 
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*NS: not significant; **P < 0.05: statistically significant. 

Results 

The distribution of RCDs was as follows: FVII defi- 
ciency (n = 53 [34%]), FV deficiency (n = 24 [15.4%]), 
FX deficiency (n = 23 [14.7%]), FXIII deficiency (n = 16 
[10.3%]), FI deficiency (n = 15 [9.6%]), FXI deficiency (n 
= 13 [8.3%]), FXII deficiency (n = 6 [3.8%]), plasminogen 
deficiency (n = 3 [1.9%]), and combined FV-VII deficiency 
(n = 3 [1.9%]). Among all the patients, the most common 
initial finding was epistaxis, followed by ecchymosis, and 
gingival bleeding. 

FVII deficiency was the most common RCD (n = 53 
[34%]). Median age at the time of diagnosis in the 53 
patients (19 girls and 34 boys) with FVII deficiency was 
72 months (range: 0.1-180 months). The most frequently 
observed bleeding symptoms were epistaxis, gingival 
bleeding, and ecchymosis, and the parental consanguinity 
and positive family history rates were 24.5% and 20.8%, 
respectively. Molecular diagnosis was performed in only 2 
of the 156 patients. FFP and recombinant FVIIa (rFVIIa) 
were the most common treatment choices in the patients 
that received on demand treatment; only 1 patient received 
prophylactic treatment with recombinant FVIIa. The mor- 
tality rate was 3.8% (n = 2) and the cause of mortality was 
intracranial bleeding in both cases. 

Median age at the time of diagnosis was significantly 
higher in group 1 (72 months) than in group 2 (30 



months) and group 3 (9 months). In all, 11 of the 53 
patients in group 1 were treated with FFP. Recombinant 
FVIIa was administered to only 8 of 53 patients Despite 
the development of intracranial bleeding in 7 patients and 

Table 3: Distribution of Intracranial Bleeding 
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2 patients died prophylaxis was started to only 1 patient 
after intracranial bleeding. Patient characteristics accord- 
ing to the type of RCD (FVII, FV, FX, FI, FXIII, and FXI 
deficiency) is shown in Table 1 . Comparison of the 3 most 
common RCDs (FVII, FV, and FX deficiency; groups 1,2, 
and 3, respectively) is shown in Table 2 and the distribu- 
tion of intracranial bleeding according to the type of RCD 
is shown in Table 3. 

Discussion 

Clinical manifestations of RCDs vary from mild to 
severe, depending on the type of and level of factor defi- 
ciency, and underlying molecular defects [1,2]. Bleeding 
in patients with RCDs is generally a rare occurrence. 
Moreover, primarily hematologists follow-up and treat 
RCD patients, the management of whom is difficult due to 
limited experience and lack of clear treatment guidelines. 
Although historically only tranexamic acid and FFP were 
treatment options available to hematologists, currently, 
plasma-derived factor concentrates and recombinant fac- 
tor concentrates are also available [1,2,6-12]. 

In countries in which consanguineous marriage is com- 
mon, such as Iran, Turkey, and India, the frequency of 
recessively inherited coagulation deficiencies is high and 
the frequency of inherited deficiencies of fibrinogen, pro- 
thrombin, FV, FVII, FV+FVIII, FX, and FXIII is 3-7-fold 
higher in Iran than in Italy and the UK, as reported by 
Peyvandi et al. [13], who also reported that FXI defi- 
ciency was more frequent in the UK than expected, prob- 
ably because of its population of Ashkenazi Jews. In the 
present study FXI deficiency was the least common RCD, 
as in Iran [13]. Consistent with the literature, the most 
common initial finding in the present study's patients was 
epistaxis, followed by ecchymosis and gingival bleeding 
[1-4]; however, the high rate of intracranial bleeding in 
the patients with FI and FXIII deficiency (26% and 25%, 
respectively) and menorrhagia as the most frequent type 
of bleeding (38%) in the patients with FXI deficiency are 
quite remarkable findings. 

The diagnosis of FVII deficiency is often made during 
childhood, but symptoms of bleeding begin during the 
neonatal period in those with severe deficiency [9,11-14]. 
Mucosal bleeding detected most frequently in our series 
were in accordance with the pattern reported for FVII defi- 
ciency as epistaxis and gingival bleedings. Median age at 
the time of diagnosis was significantly higher in group 1 
than in group 3, probably due to factor levels. 20.8% of 
patients in the present study were treated with FFP; rFVIIa 
was used in a limited number of patients (15,1%). Despite 



the development of intracranial bleeding and death in 
seven patients, prophylaxis was initiated in only 1 patient. 
rFVIIa is recommended for the treatment of FVII defi- 
ciency, as the half-life of this factor is very short. Frequent 
use of FFP may create fluid overload; in an effort to avoid 
this, FFP may be administered less frequently than needed 
to provide adequate bleeding control. Although rFVIIa has 
been available in Turkey since 2003 the present results 
show that most of the hematologists at the institutions that 
participated in the study did not use this treatment option, 
which could have been due to its high cost. This result and 
very limited implementation of prophylaxis are the issues 
that should be thought on it. 

Most patients with FV deficiency present with epistaxis 
and mucosal bleeding, usually diagnosed before the age of 
6 years; however, patients as old as 62 years with intracra- 
nial bleeding have been reported [10,15,16] . In the present 
study's patients with FV deficiency mean age at the time 
of diagnosis was 3.5 years, and gingival and nose bleeding 
were the most common types of bleeding. As no recombi- 
nant or FV concentrate products are commercially unavail- 
able, FFP or antifibrinolytic treatment was used in 50% of 
the present study's patients, as previously reported [2] . 

Menagatti et al. reported the most frequent symptom 
of bleeding in patients with FX deficiency is epistaxis [17] , 
and Peyvandi et al. reported that central nervous system 
bleeding, hematoma, and hemarthrosis are common [2] . It 
is known that more serious symptoms of bleeding occur in 
patients with FX deficiency than in those with other rare 
factor deficiencies [2,5]. In the present study the most fre- 
quently encountered symptom of bleeding was epistaxis, 
followed by ecchymosis, and hemarthrosis. Mean age of 
the patients at the time of diagnosis was significantly lower 
in those with FVII deficiency than in the other patients. 
In accordance with the literature, intramuscular bleeding 
and hemarthrosis occurred more frequently in the patients 
with FX deficiency, as compared to those with other fac- 
tor deficiencies, and significantly more frequent hematoma 
and hemarthrosis rates compared to FVII deficient group. 
We observed a significantly higher rate of subconjunctival 
bleeding, which is a rarely observed form of bleeding, in the 
patients with FX deficiency than in those with FVII defi- 
ciency. In addition, the rate of prophylactic treatment was 
significantly higher in the patients with FX deficiency than 
in those with FVII deficiency. High rate of prophylaxis in 
FX deficiency, diagnosed at young ages with serious bleed- 
ing symptoms, is a satisfactory and acceptable approach. 

Anemia occurs in 19%-49% and erythrocyte transfu- 
sion is required by 10%-20% of patients with rare factor 
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deficiencies [1]. We did not make an inquiry for these 
parameters in our series. Despite the reports on post-cir- 
cumcision bleeding in some series as the most frequent 
diagnostic finding in rare factor deficiencies it was not 
within the first three bleeding symptoms of our three 
groups (FVII, FV, FX deficiencies) [1]. Acharya et al. 
reported a central nervous system bleeding-related mor- 
bidity rate of 9%-22% in patients with RCDs [1]. 

In the present study 15% (24/156) of the patients had 
intracranial bleeding. Whereas intracranial bleeding was not 
observed in any of the patients with FXII deficiency, 26% 
(the highest rate) of those with FI deficiency had intracra- 
nial bleeding; despite this fact, FI concentrate was admin- 
istered to only 3 patients while FFP (78%) and tranexamic 
acid were used more frequently as treatment options. The 
mortality rate due to intracranial bleeding in the present 
study was 3% (5/156) — 2 of the patients that died had 
FVII deficiency, 2 had fibrinogen deficiency, and 1 had FX 
deficiency. Ten of the 19 patients that survived intracranial 
bleeding were using prophylaxis. Despite the intracranial 
bleeding, lack of prophylactic treatment including FFP in 
nearly half of the patients (9/19) makes us think that it is 
necessary to review our treatment options in these patients. 

While bleeding is expected in patients with rare fac- 
tor deficiencies, the development of thrombus is rarely 
observed [18]. In the present study 1 patient with FXIII 
deficiency was hospitalized with the presumptive diagno- 
sis of intracranial bleeding, but was eventually diagnosed 
as sinovenous thrombosis. The patient was heterozygous 
for factor V Leiden mutation and was treated successfully 
with low molecular weight heparin [18]. Patients with 
both FV and FVIII deficiency are generally diagnosed with 
mild or moderate mucosal bleeding [2,19]. Additionally, 
patients diagnosed with post circumcision bleeding or 
menorrhagia have been reported [21,22]. Mucosal bleed- 
ings were predominant in our 3 cases with FV-FVIII com- 
bined deficiency. 

A frequent finding in patients with plasminogen defi- 
ciency is conjunctivitis, which can involve the cornea 
[22,23]. A pseudomembrane may develop on the gums, 
ears, and the respiratory tract, in addition to the eyes, 
and hydrocephalus may accompany the clinical picture 
[22,23]. In accordance, the presenting complaint in 2 of 
the present study's patients was ligneous conjunctivitis, 
and their ophthalmologic findings recurred and persisted 
despite intermittent surgical treatment. 

In conclusion, in the majority of patients with rare fac- 
tor deficiencies the initial symptom was mucosal bleeding. 



and FFP and tranexamic acid were the most commonly 
used therapeutic options. Difficulty diagnosing these rare 
factor deficiencies, especially at the molecular level, is a 
major problem in Turkey. Genetic diagnosis was made 
in only 2 of the present study's patients (both treated at 
the same center) via correspondence with a center abroad. 
Thus, diagnosis of all the other patients was based on med- 
ical history, symptoms, and coagulation testing; therefore, 
nationally defining and determining the centers that could 
perform diagnosis of genetic studies on this issue and pro- 
viding these centers with financial support seem to be the 
most probable resolution of this problem. Lack of specific 
treatment guidelines that are agreed upon by the centers 
is another problem. We observed that episodic treatment 
was initiated according to the presence of symptoms, 
whereas prophylaxis was used on a very limited basis even 
though specific recombinant products for treating the 
deficiencies were commercially available. We think that 
the prophylactic treatment we use for hemophilia patients 
should be considered as an initial therapeutic option for 
patients with rare factor deficiencies and a severe clinical 
course, and in those with factor deficiencies that can lead 
to severe bleeding. 
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